We surveyed several fields in the Lower Yellowstone River Valley (Eastern Montana and Western North Dakota) for Cercospora belicola, the causal agent of Cercospora leaf spot of sugarbeet. We used both PCR based technique and ELISA for detection of C. beticola in soil. Soils were sampled from several sugarbeet growing fields. The fields were either under sugarbeet cultivation or in rotation with other crops such as barley and safflower. These were compared with other fields with no previous history of sugarbeet or have never been cultivated. A soil sample from Florida where sugarbeet is not known to have been grown and DNA from pure C. beticola culture also serves as a control. The DNA was purified from soil using PowerSoii DNA Kit (MO BIO, CA) as per manufactures instructions. The purified DNA was then subjected to PCR in Extract-N-Amp PCR mix (Sigma Aldrich, St Louis MO) using the C. beticola specific actin primed with CBACTIN959L (5' GT AAGTGCTGCCACAA TCAGAC 3') and CBACTIN959R (5' TACCATGACGATGTTTCCGTAG 3'). The amplified products were resolved by electrophoresis in 1% agarose gels. Additionally, the soil samples were subjected to ELISA using C. beticola specific antibody. Using the combination of the two techniques, we were able to identify locations which have C. beticola in the soil. The survey provides a tool for pre-planting identification of locations with potential problems for C. beticola and Cercospora leaf spot of sugarbeet in the subsequent growing season.
Introduction
Cercospora beticola Sacco causes a major disease, Cercospora leaf spot in sugarbeet. The pathogen survives on infected beet residue as stromata in soil (Windels et al, 1998) . In the following season and under optimal conditions, characterized by relatively high humidity or heavy dew, conidiophores and conidia are produced on the stromata which serve to initiate primary infection. In addition to soil where the pathogen couid survive for years, other Beta hosts and, as reported more recently saffiower could serve as source of inoculum. Currently, a molecular technique is available to detect the pathogen in infected plant tissues. To test a new protocol for detection of the pathogen in soil we conducted and present here a survey of several fields in the Lower Yellowstone River Valley (Eastern Montana and Western North Dakota) for distribution of the pathogen in field soil.
Materials and Methods
Samples Soil samples were collected from several locations in the Lower Yellowstone River Valley area which includes Eastern Montana and Western North Dakota These include field samples from sugarbeet fields and fields under cultivation of barley and safflower. In additio~ samples were taken from an uncultivated pasture in North Dakota, USDA! ARS Research Field at Froid, Montana and Florida field soil, both of which have not been under sugarbeet cultivation.
Detection of Cercospora beticola in soil by P C R. DNA was purified from soil samples with using The PowerSoiITM DNA Isolation Kit (MO BIO Laboratories, Inc. Carlsbad, CA) as per manufacturer's instructions. Finally, the purified DNA was eluted and stored at -20° until ready to use. The PCR amplification was carried out using Extract-N-Amp PCR mix (SigmaAldrich, St Louis MO), as described by Lartey et al (2003) . The 20 JlI PCR reaction consisted of 10 JlI Extract-N Amp PCR mix (a 2X PCR reaction mix containing buffer, salts, dNTPs, Taq polymerase and TaqStart antibody), and 4 JlI DNA extract from soil. The reactions were primed with 1.5 Jl CBACTIN959L forward (5' GTAAGTGCTGCCACAATCAGAC 3') and CBACTIN959R reverse (5' TACCATGACGATGTTTCCGTAG 3') primers in deionized water (Lartey et al, 2003) . Controls were blank reaction (extraction solution without template) and purified genomic DNA from pure C. beticola culture. Amplifications were carried out over 35 cycles using a Mastercyc1er gradient thermocycler (Eppendorf Scientific Inc., Westbury, NY) at 94°C for 1 min denaturatio~ 52°C for 30 sec annealing, 72°C for 1 min extension and 5 min fmal extension at 72°C. The amplified products were resolved by electrophoresis in 1 % agarose gels in Loening E buffer (Loening, 1969) .
Sequencing and sequence comparison The PCR fragments were excised from the gel and the DNA fragments were purified with QIAquick Gel Extraction Kit (QIAGEN Inc.) following the manufacturer's protocol. The fragments were then subjected to dye terminator cycle sequencing using the CEQ DTCS Quick Start kit (Beckman Coulter, Fullerto~ CA) as previously described by . The sequences were exported into Vector NTI (Invitrogen Corp. Carlsbad, CA) and aligned for comparison.
ELISA Detection
Randomly selected representative soil samples were subjected to ELISA to confirm the PCR results. The ELISA was carried out using pre-absorbed C. beticola serum and was carried following the protocol of Caesar-Ton That et al (In press). The amplified PCR fragments were purified and sequenced. The sequences were analyzed and compared to determine their relationship with C. belieola. The alignment is presented in Figure 2 and shows that the sequenced PCR products which were generated from the surveyed soil samples and pure C. belieola culture were significantly similar (98.8%) homology. This level of similarity among the sequences indicates that the amplified products from the soil samp]es were from C. belieola. In Figure 3 , we present the result of detection of C. betieola in several locations in the L YRV using pre-adsorbed serum. Significantly higher absorbance readings were found with ELISA in three tested sugarbeet fields soils from Montana and North Dakota, a barley field in North Dakota and a safflower field in Montana as compared to the control. The results were consistent at all four soil concentrations, and indicated the presence of C. belieola in these soils.
Results and Discussions
We present results of survey of field soils in the L YRV (Eastern Montana and Western North Dakota for C. belieola, the causal agent of Cercospora leaf spot of sugarbeet and leaf spot of Cercospora of safflower. Two protocols (PCR and ELISA) were used to conduct the survey. The results provided evidence for extensive presence C. beticola in the tested fields. This is to our knowledge, this is the first such survey for C. belieola in field soil. The results support the need for such a survey as a component of pre-planting preparation for incidence of Cercospora leaf spot under optimal weather conditions in the course of the succeeding growing season.
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